Third through fifth grade adequate decoders who were poor comprehenders were trained for 10 weeks in either the verbally based reciprocal teaching (RT) program (n = 22) or the visually based visualizing/ verbalizing (V/V) program (n = 23), or they were assigned to an untreated control group (n = 14). Training reading comprehension strategies in small groups enhanced comprehension as the experimental groups made significant gains on 11 measures, whereas the untreated control group made only 1 significant gain. Between experimental group comparisons (yielding effect sizes > .32) favored the RT group on several measures that depend on explicit, factual material, while the V/V group was favored on several visually mediated measures. Regarding which experimental condition was statistically optimal, the RT group made only 1 significantly greater gain than the V/V group on answering text-explicit open-ended questions.
tions" about the text is a strategy that relies on searching the text, combining information, evaluating the worth of the question, and then judging whether one could answer the question. It is the implementation of these sorts of subroutines that should lead to better comprehension (Rosenshine, Meister, & Chapman, 1996) . Strategy use is perhaps more readily trainable and manipulable than other components of comprehension (e.g., prior knowledge, working memory, and inferencing skills).
The Visual Versus Verbal Distinction
The second question this article addresses regards which strategy will be more beneficial to poor comprehenders. Two reviews of practices that promote reading comprehension overlap considerably. Mastropieri and Scruggs (1997) compiled a recent review of strategies used with students with learning disabilities, which overlapped considerably with the list created by Pressley et al.'s (1989) comprehensive review of reading research for the typical population of elementary-age children. Pressley et al.'s seven recommended strategies were summarization, representational imagery (images that exactly represent the prose of the text) and mnemonic imagery (images that are a fanciful proxy of what is in the text), story grammars or story maps, question generation, question answering, and prior knowledge activation. Also, in reconceptualizing current curriculum Dole, Duffy, Roehler, and Pearson (1991) recommended students learn how to determine importance of information, summarize, draw inferences, generate questions and monitor comprehension.
These strategies appear to represent a dichotomy of the verbal versus the visual. Researchers in many domains readily make the verbal-visual distinction (Kirby, 1993; Mayer & Sims, 1994; Plass, Chnn, Mayer, & Leutner, 1998; Shah & Miyake, 1996) . This distinction is often based on Paivio's (1971 Paivio's ( , 1989 dual code theory, which states that there are two distinct systems for representing and processing information. The first is the verbal system that deals with linguistic information (i.e., propositional forms) and is specialized for sequential processing. The second is an image-based system that deals with nonverbal, picture-like informarion and is specialized for visualizable objects and events. Within each system there are associative finks so that the two codes can relate to one another, and between the two systems there are referential links. (See the top panel of Figure 1 .)
To date, the question of which strategy training intervention (verbal or visual) will demonstrate the greatest benefits for poor reading comprebenders has not been addressed. The present study was based on the premise that the two codes may be working in a substandard manner in poor reading comprehenders (Bell, 1986) . In order to strengthen the verbal code (i.e., the connections between the verbal associative links), RT (Palincsar & Brown, 1984) , a well-researched package of four verbal strategiesmsummarization, clarification, prediction, and question generation~was chosen. (See the middle panel of Figure 1 for hypothesized effects.) It is possible that spontaneous imaging may occur while an RT student is reading; however, the training was decidedly verbal. In order to strengthen the visual code, a program called VN (Bell, 1986) was chosen. In V/V, students were trained to "make movies in their heads" and to discuss and refine their images and text summaries with the group. The bottom panel in Figure 1 filmtrates the hypothesized codes and links that would be strengthened by V/V, which are the connections between the visual associative links, as well as some of the referential links between the visual and verbal levels and some of the verbal associative links. The V/V training was not purely visualm reading, by its nature, is sequential and verbal. Nonetheless, the training emphasized strengthening the visual code. Why, then, should training in imagery aid text comprehension? Denis (1987) cited two reasons. First, imagery helps readers to "encode semantic information extensively" (p. 205). Imagery aids in the storage of information by supplementing linguistic propositions with an elaboration of representations that are structurally similar to what has been encoded through perceptual channels. Second, images are not disjointed collections of objects and characters but structured scenes in which the elements of the image interact, thus helping us retain the integrated and complex configurations. This present study fills a need in the literature because it also contrasts with several previous strategy training programs in four new ways. First, following Hart and Speece's (1998) recommendation, this study compares RT training to another reading strategy training program, as opposed to only an untreated control group. Second, this study goes beyond using another verbally mediated comprehension strategy comparison group (e.g., Lovett et al.'s 1996, knowledge-based group) . Third, this study puts Bell's (1991) V/V study in perspective. Bell (1991) admits the results are "tentative" (p. 256), and her study would have benefitted from the inclusion of a control group. In addition, Bell's clinical participants ranged in age from 9 to 57 years and presented with diffuse (and statistically uncontrolled for) language dysfunction etiologies. Fourth, although visualization researchers typically report superior gains by the imagery group, their studies rarely use long-term training techniques (nor do many of them focus on poor comprebenders). Imagery training instructions are usually either manipulated (Levin, 1973) , or the students are trained for short periods: 70 min for Oakhill and Patel (1991) , 20 rain for Pressley (1977) , and one session for Sadoski (1983) . In a typical example, Gambrell and Jaywitz (1993) manipulated both instructions and materials with no visualization training per se. This current study trained students for over 13 hr.
Xlmlld
Changes in comprehension were assessed with both standardized measures and experimenter-designed measures. The V/V group was favored to make greater comprehension gains on the majority of the measures for two reasons. First, V/V emphasized visualization (strengthening the associative links in the visual code); yet, the students were also verbalizing their images (telling summaries to the group) and reading by means of the verbal code. Thus, the V/V group was also exercising the referential links between the visual and verbal codes, as well as some associative links within the verbal code. It was predicted that these three effects would sum to a greater cognitive outcome (i.e., better comprehension) than the singular effect of the RT training, which strengthened only the verbal code. Second, I assumed that V/V would be more natural and appealing for the students (in essence, "funner") than RT's deterministic, and rather rigid, four strategies.
Method

Des~n
In overview, experimental students were screened (using three measures), assigned to 12 small working groups, pretested (using 8 measures), received either the RT or the V/V intervention for 10 weeks, then posttested (using 10 measures), and interviewed. The control students were screened, pretested, and posttested. After posttesting, controls received 3 hr of small-group RT training. The pretesting in February and the posttesting in May occurred at approximately the same time for the three groups.
Both interventions were taught at the three experimental schools, and the two trainers taught both interventions. I was the first trainer and had studied RT and previously taught V/V in a clinical setting. The second trainer was a graduate student studying to be a reading specialist. She had studied RT and was trained in V/V for 1 month prior to the project. The f'trst month of training the students was tightly scripted with protocols that both trainers followed. As trainers, we were in steady contact with one another and kept daily log books, which we reviewed with one another every other day.
Participants
The first step in participant recruitment involved requesting third-grade through fifth-grade classroom teachers to identify students who fit the definition of age-appropriate decoders with poor comprehension skills. Teachers were instructed to recommend children who (a) had average to high IQs, (b) read words accurately and yet had problems following written or oral directions, (c) gave low quality recalls, (d) were inflexible in their thinking, and (e) often asked questions like "What are we supposed to be doing?" Teachers were asked not to recommend children who (a) had emotional-behavioral problems, (b) had attention deficit disorder or attention deficit-hyperactivity disorder, and/or (c) received resource room assistance on a daily basis.
After parental consent was received, three screening measures were administered: the Wechsler Intelligence Scale for Children--Revised (WlSC-R) Vocabulary subtest (Wechsler, 1974) , the Wide Range Achievement Test (WRAT) Word Recognition subtest (Jastak & Wilkinson, 1978) , and the Gates-MacGinitie comprehension test (MacGinitie & MacGinitie, 1989 ). The total sample was composed of 59 students who fit the profile of adequate decoders-poor comprehenders. Criterion for inclusion in the study was a WRAT grade equivalent score equal to (or greater than) the grade the child was in and a Gates-MacGinitie comprehension percentile score below the mean. 2 Because the three screening measures were in different metrics, scores were converted to grade-appropriate z scores. (Descriptive measures are presented in Table 1 .)
One boy (in the V/V group) moved, 1 girl (in the RT group) was asked to leave the program in the third week because of behavioral problems, and another girl (in the RT group) disliked leaving class and quit the study.
Assignment
Condition assignment occurred in two stages: (1) working group assignment and (2) experimental group assignment. There were 12 small working groups consisting of 2 to 5 students (mode = 4). Because of attrition, one group (V/V) had 2 participants for the majority of the training; three groups had 3 participants, six groups had 4 participants, and two groups had 5 participants. The 3-through 5-member groups were evenly distributed over grade and condition. Because of school scheduling constraints and the need for the readers to be able to decode the same text, these working groups consisted of same-grade participants. However, it was necessary to create two groups that contained a mixture of fourth and fifth graders (two of each). Because of the vagaries of scheduling, it was impossible to assign students to conditions before they were scheduled into a working group.
After the 12 working groups were scheduled, the groups were alternately assigned to experimental condition according to the ordinal sequence of the time of day in which they met. A coin was flipped to start the sequence, and the first group in the morning at School Number 1 was assigned to the V/V condition at 8:30 a.m., the second group was assigned to the RT condition, the third group was assigned to V/V, the fourth group was assigned to RT, and the fifth group was assigned to V/V. At this point, group assignment moved to School Number 2 and the sequence was continued; thus, the sixth Two students with attention deficit-hyperactivity disorder were unwittingly admitted into the study. One boy (in the V/V group) went off his medication during the final 2 weeks, and 1 boy (in the RT group) began medication the final week of training. Both participants were included in all analyses, as excluding them did not alter the results.
2 There were 2 third-grade students who scored above the 50th percentile on the Gates-MacGinitie. These 2 students were included in the study because their WRAT Word Recognition and WISC-R Vocabulary scores were more than 1 SD above their comprehension scores. Thus, given their superior decoding skills and the teachers' recommendations, the 2 students fell into the category of relatively poor comprehenders. 
Untreated Controls
I met with teachers at two different schools and made the same profile request as at the experimental schools. It was less than ideal to have control students come from different schools. With only two trainers, however, it would have been impossible to cover the five schools in 1 school day. The control schools were in the same school district and had the same demographics as the experimental schools. Control students took both the pretests and the posttests and were then given 3 hr of reading comprehension training after the study. Of the original 16 control students referred to the study, 2 were pretested but dropped during posttesting: 1 became noncompliant, and 1 was embarrassed about leaving class and asked to quit the study.
Regarding the sort of reading instruction that the students were receiving in their classrooms, 12 teachers from four different schools were interviewed after the intervention program. When answering the question, "What kinds of reading comprehension strategies do you teach in the classroom?," the most commonly mentioned sUrategy was summarizing (67%), followed by predicting (33%). Two (17%) of the teachers mentioned using visualization but only with readers who were really struggling.
Demographics
The only measure available for the socioeconomic status of the schools was the percentage of free or reduced lunches at the schools. In the three experimental schools, the percentages were 3, 9, and 8, and at the two control schools the percentages were 3 and 4. The students were 95% Caucasian. There was 1 African-American girl and 1 Hispanic boy in the experimental groups. There was 1 Hispanic girl in the control group. This homogeneity was unavoidable because of the ethnic makeup of the Rocky Mountain region where the study was conducted.
Length of Study
Training consisted of up to four sessions a week, with each session lasting for 30 rain. Overall, the groups received an average of 28 sessions. Instruction lasted for approximately 10 weeks. Taking into account field trips, sick days, snow days, and so forth, the V/V group received an average of 13 hr, 32 rain (SD = 1 hr, 48 rain) of training, and the RT group received an average of 13 hr, 51 rain (SD = 1 hr, 49 min) of training.
Instrumentation
Three of the pretest measures also served as screening ~ures. The screening measure Wechsler Intelligence Scale for Children--Revised (WISC-R) Vocabulary (Wechsler, 1974) was administered only at the beginning of the intervention and not again at posttest. Measures were either verbally or visually oriented. The screening measures will be described fwst, then the verbal measures, and, finally, the visual measures. Except where noted, measures were administered in a random order. All students were tested individually.
Screening Measures: Verbal
Vocabulary sabtest, WISC-R (Wechsler, 1974) . The vocabulary subtest is "considered the best single verbal measure of general intelligence on the WISC-R" (Searls, 1985, p. 14) . Vocabulary was assessed with open-ended questions.
WRAT: Word Recognition subtest (Jastak & Jastak, 1978) . Students read single words out loud until they made 12 consecutive errors.
The Gates-MacGinitie Reading Test: Comprehension sabtest (MacGinitie & MacGinitie, 1989) . This was a multiple-choice test given at grade level. Short paragraphs were followed by four-option, multiple-choice questions. There were 48 questions with a 35-rain time limit.
Pretest and Posttest Measures: Verbal
Narrative text. The following seven measures were derived from the experimenter-designed narrative texts. Students read two narrative stories out loud. The first story read was at the student's grade level, and the second story was one grade level higher. The two story variables were averaged together for stability in the analyses. There were two sets of stories at each grade level. Thus, the students did not read the same story at posttest, and all stories were counterbalanced.
Reading level of the stories was ascertained using Richard K. Olson's Lab Readability scale, which is based on number of syllables per word and number of words per sentence. All of the stories were piloted on chronological age-match children and were discussed and proofed numerous times by three researchers with PhDs. The stories were culled from various source materials and were altered to fit four criteria: (1) decoding efficiency-there should be no "strange" or overly foreign words; (2) inclusion of a key inference--each passage had been written so that the reader, in order to understand the story, must make a superordinate inference (Van den Brock, 1994; Graesser, Singer, & Trabasso, 1994) ; (3) each story contained a dramatic arc; and (4) at least two elements in the text were explicitly visual-spatial. Of the stories selected, I wrote three, two came from the BarneU Loft series (Getting the Main Idea; Boning, 1978) , two came from the Qualitative Reading Inventory (QRI; Leslie & Caldwell, 1990) , and one came from the book, Strange but True Stories (Duncan, 1973) .
Miscues. Students read the stories out loud. A miscue consisted of a skipped word or a mispronounced word that was not self-corrected in 4 s. Content words were supplied if the child skipped them, misread them and kept going, or if the child was stuck on a word for 5 s or longer. Word supplies were also counted as miscues.
Time. Students were timed as they read each story out loud. Predictions. The stories were printed on two pages. The first page of text stopped approximately midway through the action (near the apex of the dramatic arc). At this point, timing was terminated and the students were asked to predict what might happen next in the story. Timing then resumed. Predictions were worth either 0, 0.5, 1.0, or 2.0 points. No points were awarded if the student said (after two prompts) "I don't know" or "There is not enough in the story yet." Half a point was awarded if the prediction was highly implausible but at least related to what had happened in the story, one point was awarded if the prediction could have happened in the real world, but the prediction was not necessarily related to what had occurred in the story (plausible but unrelated). Finally, two points were awarded if the prediction was plausible and related. A significant interrater reliability of .82 was obtained.
Question generation. Students were instructed to "pretend they were teachers" and make up three questions about the story that would demonstrate whether the reader had understood the story. Questions were worth 0, 1, or 2 points. No points were given if the student said, "1 don't know" or created a question that did not convey comprehension of the story, such as "Did you like it?" One point was awarded for any question that would have elicited either a one-or two-word answer or simple text-explicit information, such as "What was the boy's name?" Two points were awarded for questions that required full-sentence answers and would have elicited implicit, or inferential, information (these questions usually began with "How" or "Why"). A significant interrater reliability of .94 was obtained.
Recall. Students heard the instructions, "Now I want you to tell me the whole story. Pretend you are telling it to a friend who has never heard the story before.'" Recalls were tape recorded and scored for two variables: number of main idea units and number of supporting details. The number of main idea units and details in each story were determined by the two trainers. An idea unit was a sentence or a phrase that corresponded to a proposition in Kintsch's (1988) theory. A significant interrater reliability of .85 was achieved for both main ideas units and details for the eight narrative stories.
Open-ended questions. The students answered 12 open-ended questions for each story. Six of these were text-explicit (factual) questions, and 6 were text implicit (inferential) questions. The question types were randomly mixed together. Each answer was worth 0, 1.0, 1.5, or 2.0 points.
A score of 0 was awarded for no answer or an obviously incorrect answer, a score of 1.0 was awarded for a partial answer, a score of 1.5 was awarded for an answer that had almost every correct element, and a score of 2.0 was awarded for totally correct answers. A significant interrater reliability of .93 was obtained.
Self-report strategy use. The following question was asked after students read the fu'st of two experimenter-designed stories, "What do you do when you are reading a story and you don't understand it?" This was asked at both pretest and posttest. One point was awarded if a student mentioned any of the trained strategies, or higher level cognitive strategies. No points were awarded for lower level strategies, such as rereading or asking for help.
Listening recall: expository. One of two versions of a short, experimenter-written expository text was read out loud by the tester. The student was asked to recall as much of the text as possible. There were 21 idea units in each version of the text. Testers ticked off idea units online as the students recalled the texts. (Prior to testing, all testers had been trained to score at 99% concordance with the author.) The texts were written to be linear, listlike, aud not lend themselves explicitly to imagery. The texts described the bureaucratic steps taken to order either a filing cabinet or a basketball hoop. Texts were counterbalanced over training condition and from pretest to posttest. Aptitude--Following Directions--Revised (DTLA-Following Directions; Baker & Leland, 1959) . In the DTLAFollowing Directions, students listened to and followed increasingly complex instructions: relying on memory, attention, some motor skills, and vocabulary. An experimenter-designed scoring system was used, which was highly similar to the original, yet more sensitive to performance. One point was awarded for each correct subcomponent of an item, rather than one or two points being awarded for an entire test item. A random selection of 15 posttests revealed a significant correlation of .91 between the two types of scores.
Detroit Test of Learning
Working memory: linguistic processing. This adaptation of the sentence span measure (Daneman & Carpenter, 1980) was appropriate for children (Siegel & Ryan, 1989) . The measure included three blocks of two-, three-, four-, and five-sentence sets. In each block, students heard sentences with the last word deleted, which they then generated. At the end of each block, students recalled their generated words. Students finished the entire test (42 sentences). One point was awarded for a correct word that was out of order, and two points were awarded for a correct word in the correct order.
WISC-R: digit span. The digit span task contained a forward and a backward test. For the forward test, students listened to a string of two to seven digits and recalled the digits in the order presented. For the backwards test, students listened to a string of two to seven digits and recalled them backwards. The stopping criterion was two errors in a row. This measure was not necessarily expected to alter differentially with intervention but served as a converging memory measure demonstrating that the groups entered training with approximately equal information storage capabilities.
Pretest and Posttest Measures: Visual
Visual open-ended questions. Two of the 12 open-ended questions asked after the narrative story were formulated to tap information that was highly visual or spatial in nature (e.g., referencing the bag office placed on the log in between the peanut butter jar and the lid). Each answer was scored according to the other open-ended questions. All visual questions were considered to fall under the heading of explicit questions.
Paired word associates task. The paper-folding and paired-word associates tasks were always interleaved and given together in the same test session. The paper-folding task is not described in detail, as it was misadministered by a new tester to several of the control students during pretest. The task was based on the paper-folding subtest from the Kit of FactorReferenced Cognitive Tests (Ekstrom, French, Harman, & Dermen, 1976) and was used as a filler for the paired word task. Students visualized what an unfolded piece of paper would look like after an imaginary pencil had been pushed through the folder paper. The test was altered to make it shorter and to include 8 two-fold and 8 three-fold problems.
Part I of the paper-folding task, containing six items, always began the testing sequence. Students then began the paired-word task: They were instructed to remember 15 sets of paired words. This was the "repetition phase." The trainer allowed the student 4 s on each pair. Students repeated the pairs three times in a row. After this first phase, Part II of the paper-folding task was administered for exactly 2 1/2 min. The students were then randomly cued with the first word of the pairs.
Students were then instructed to make an interactive image of the two words, that is, the "imagery phase." Students practiced on one example, they were informed there was no right or wrong image. They were given 4 s to say the image out loud. Part m of the paper-folding task was then inserted for exactly 2 I/2 min before students recalled the words. A difference score between the repetition phase and imagery phase was obtained. The four different word pair lists were fully counterbalanced across group, pretest and posttest, and the repetition and imagery phases. The stimuli were all highly imageable nouns (rated 6 or higher on the 1-7 Imagery scale of Paivio, Yuille, & Madigan, 1968) .
Training Procedures
The two trainers used instructional protocol booklets to enhance treatment fidelity; these can be obtained from the author. Beyond the specific verbal and visual aspects of the training, an attempt was made to hold the RT and V/V training variables as constant as possible. Five important components were the same between the two programs:
1. Setting the climate. This refers to the interactive fast session where expectations regarding learning and behavior were discussed with the students.
2. Receiving tokens. These were paper slips awarded at the end of each session for coming on time; they could be traded in for toys once a month.
3. Training texts. The short narrative texts were the same for both groups.
Mastery graphs.
These were graphs in the students' folders that recorded the trainers' assessment of the students' progress with the strategies.
Transfer facilitators.
These were short-answer forms that students filled out once a week, with descriptions of where and when they had used a strategy outside the training room. These were designed to enhance transfer or generalization of the strategies.
RT
This package of cognitive comprehension strategies designed by Palincsar and Brown (1984) contained four strategies: summarization, clarification, prediction, and question generation. The four concepts were presented on a board and discussed. The students wrote them down on colorful slips of paper and kept them in their folders. Summarization was introduced fast on stories that were three sentences long. After demonstrating proficiency (each student was able to tell the main idea of a text and distinguish between main ideas and details), students practiced summarization and clarification together. By Week 3, summarization, clarification, and prediction were being practiced together on longer stories. By Week 4, all four strategies were intermixed and maintained. Stories were chapter length by the end of training.
At the beginning of each session, 1 child was designated the leader (to call on others to work the various strategies and lead discussions) and 1 child was designated the clarifier (to look up difficult words up on the electronic speller). One of the defining attributes of the RT program is the emphasis on the children becoming team leaders. This role was first modeled by the trainer. Then, as the children become more adept at leading the group and directing discussion the support was withdrawn, although even after 10 weeks it could not be totally removed.
V/V
As in RT training, the first day of V/V training was also dedicated to setting the climate and discussing the token program. The majority of the VN protocol was taken from Bell's (1986) instructional book, Visualizing and Verbalizing for Language Comprehension and Thinking. Students were trained to create mental images from the text and to discuss these images with the group. Bell's book includes much helpful advice on how to train V/V in group settings. As a guide to creating images, students learned 12 structure words. The trainer wrote the words on the board and talked through the meaning of each one. The children wrote the words down on colorful strips of paper, which were kept in their folders. On advice from B. Wise (personal communication, May 5, 1997), the structure words were introduced in a hierarchical order:
What or Main Element: (1) number, (2) size, (3) shape, (4) color Where: (5) background, (6) perspective Time: (7) when How: (8) movement, (9) mood, (10) sound, (11) smell, (12) touch. The students tast viewed, then recreated (from memory) an image of a simple line drawing, then a word, an oral sentence, a written sentence, and, finally, three written sentences. As in the RT group, there were clarifiers and leaders. The leader would choose who would read, call on someone to make an image at an appropriate place in the story, and ask if anyone else had anything to add (or delete) from the image. Finally, the leader would give feedback about the quality and appropriateness of the image.
The first word imaged was usually boat. Students next imaged sentences that were rich in visual complexity, motion, and emotionality; for example,
The banana split fell on the floor. After demonstrating proficiency at the one sentence level (ability to use six structure words without external prompts), the children were moved up to the sentence-by-sentence level with short paragraphs. In the paragraph format, the first sentence would be thoroughly imaged using every structure word. In this way a vivid and meaningful base image was created. The following sentences served to add (or delete) elements and pieces of action to this original base image. For each sentence, a colored 3 × 3 paper square was placed on the table. This visual aid helped to anchor each sentence to one image. After all the sentences had been imaged and the appropriate number of squares were on the table, the leader would call on a student to recite the entire summary of the images. The student would touch each square during recall and give as much detail as possible. This detailed visually rich summary was called a "picture" summary. After the picture summary, another student was called on to give a "word" summary. The word summary contained the main ideas of the text without the visually rich details. It was explained that classroom teachers were more interested in word type summaries; however, it was necessary for the students to take the time to create their own picture summaries, as these would be like a "glue that held the words in their minds."
Using all 12 structure words is a cognitively effortful and timeconsuming endeavor for the reader; however, a thorough picture summary allows the instructor to also ascertain if the child is really imaging rather than just restating the text using a few more adjectives. As an example of the picture versus word summary distinction, when giving a picture summary of a salmon's migration home, the student might describe the salty taste of the ocean, the yanks of the tide, and the taste of fresh river water. When called on to verbalize a shorter word summary, the previous multimodal imagistic knowledge should aid the student in recalling that the salmon changes its water environment during migration. The distinction between picture and word summaries was practiced throughout training. It was a surprisingly difficult distinction for the children to master, and they had to be reminded weekly to not put so much imagery detail into their word summaries.
Two alterations were made to Bell's (1986) program to keep it consistent with the RT group's properties. The first alteration involved assigning group leaders and clarifiers. The second alteration involved the deletion of two of Bell's Higher Order Thinking Skills (HOTS): main ideas, inferring, drawing conclusions, predicting, and evaluating (Bell, 1991) . V/V students were not trained to explicitly draw conclusions (as RT students had not been), and the VN students were not trained to make predictions (as RT involved expficitly making predictions and this would have engendered too much "verbal" overlap between the two conditions).
Results
There were no significant group differences at pretest on measures administered at posttest. WlSC Vocabulary had been used as a screening measure only. Initially, when only WISC raw scores were compared between groups, there were no significant differenees between the three groups. However, after the attrition of the 3 experimental students and the later conversion from raw scores to age-sensitive standard scores, the VN group became significantly lower than the RT group on WlSC Vocabulary, t = 2.03, p = .05. This vocabulary difference should not affect the majority of measures, as many of them (including the narrative stories) were not overly reliant on vocabulary; however, in ancillary analyses, where relevant (e.g., in the Gates-MacGinitie and DTLA-Foilowing Directions) the WlSC Vocabulary subtest has been included as a covariate.
SPSS (Version 8.0) General Linear Model univariate analysis of covariance was used to analyze between-subject differences. All pretests were covaried. Because the study was originally designed with individual as the unit of analysis, condition was assigned individually, and students were tested individually, the analyses have been done with individual as the unit of analysis. Three analyses of covariance were run on each measure, the first two to ascertain whether the experimental groups outperformed the control group, and the third to compare the RT gains with the VN group gains.
Control Group Versus the Experimental Groups
The pretest means, posttest means, adjusted posttest means, standard deviations, gains' effect sizes, gains' t values with Bonferroni-adjusted significance levels and ANCOVA results for 17 pretests and posttests for all three groups (except on paper folding) are reported in Table 2 . Effect sizes are essentially Cohen's d (Cohen, 1988) , on the basis of a group's pretest to unadjusted posttest difference divided by the specific group's posttest standard deviation. Effect sizes greater than .32 have been bolded. (This is the median effect size for standardized measures found in Rosenshine & Meister's, 1994, review of RT research.) Significant pretest to posttest gains were made by the experimental groups on 11 of the measures. Significant gains were made by the control group on one measure (DTLA-Following Directions). Only the experimental groups outperformed the control group in the ANCOVAs. The experimental groups demonstrated statistically significantly greater gains than the control group on four measures. The RT group significantly outperformed the con- 
RT Group Versus V/V Group
Two trends and one significant result favored the RT group. The first trend was on question generation (an RT-specific strategy), and the second was on listening recall--expository. The statistically significant difference favoring RT was on answering the explicit open-ended questions. The VN group performed marginally better than the RT group on DTLA-Following Directions but only after controlling for WISC Vocabulary.
Controlling for W1SC Vocabulary
Because the two experimental groups ended up significantly different on pretest WlSC Vocabulary scores by the end of the intervention, further analyses were run to control for possible WlSC Vocabulary effects. In two separate analyses of measures that might be sensitive to vocabulary, when WlSC Vocabulary was added as a covariate predictor (along with pretest) of posttest (1) explicit open-ended questions and (2) the Gates-MacGinitie comprehension test, it yielded a tolerance of greater than .82 and accounted for less than 1% of the variance. However, when WISC Vocabulary was added as a covariate predictor of adjusted posttest DTLA-Following Directions (t = 1.77, p = .084), it yielded a tolerance of .86 and uniquely accounted for a marginal 7% of the variance. The RT versus V/V group difference, which had been nonsignificant, reached marginal significance after controlling for WlSC and favored the V/V group (t = -1.86, p = .070).
Power Analyses
The power to detect significant effect size differences between the groups differed depending on the groups in question. (See Table 2 for pretest to posttest effect sizes.) For the Control Group versus either the RT Group or the V/V Group difference (n = 37), the alpha was one-tailed at .05, and the effect size differences of 0.10, 0.20, 0.30, 0.40, 0.60, and 1.00, obtained the respective powers of 0.09, 0.14, 0.22, 0.32, 0.54, and 0.89. For the RT Group versus the VN Group difference (n = 45), the alpha was twotailed at 0.05, and the same effect size differences of 0.10, 0.20, 0.30, 0.40, 0.60, and 1.00 obtained the respective powers of 0.06, 0.10, 0.17, 0.26, 0.50, and 0.91.
Report of Strategy Use
Students were asked the self-report question, "How do you fix your comprehension when you are reading a story and you don't understand it?" In the posttest condition, only 1 of 11 controls, 7 of 22 RT students, and 4 of 23 V/V students reported using higher-level strategies (i.e., beyond asking someone else for help). There were no significant group differences, X2(2, N = 59) = 3.42, p =. 181. This lack of a main effect may not be surprising, because even adults are notoriously inaccurate at self-reporting metacognition and metacomprehension (Glenberg & Epstein, 1985) .
Discussion
The answer to the first question was "yes." Poor reading comprebenders trained in small groups with metacognitive reading However, this is not the full picture. When effect sizes are taken into a more descriptive account, the two experimental groups outperformed the control group on seven measures. That is, there were seven measures on which the experimental groups displayed effect sizes greater than .32 (the median effect size on standardized measures for RT training as described in Rosenshine & Meister, 1994) over and above the pretest to posttest effect size of the control group: prediction, question generation, recall--main ideas, explicit and implicit open-ended questions, listening recall--expository (RT only), and working memory-linguistic processing (WM-LP). These seven measures tap into various processes that are integral to reading comprehension, listening comprehension, and WM-LP.
The second question, regarding which strategy--the mostly verbal or the mostly visualmwould be optimal for the remediation of poor reading comprehension, cannot be answered as succinctly. Using traditional inferential statistics, the verbal RT group outperformed the visual V/V group significantly on only one narrative measure, answering open-ended explicit questions (and the RT group displayed marginal differences on question generation and listening recall--expository). The RT group appeared to possess a facility for recalling factual, linear, highly verbal, text-explicit information. Question generation was a strategy on which the RT group had been specifically trained.
The RT group's superiority at answering explicit questions had not been predicted. Indeed, it had been hypothesized that the V/V group would outperform the RT group on the majority of reading comprehension measures. The traditional inferential statistics did not support this hypothesis. However, the V/V group did demonstrate greater effect sizes (more than .32) when compared to the RT group on two measures (and on a third measure that was not compared to the control group): DTLA-Following Directions, WISC Digit Span, and the paper-folding task. The DTLA required the encoding and memorizing of a string of oral directions, which must then be enacted on visual materials (e.g., "Draw a line from the circle to the star that goes over the comb and under the saw."). When WlSC Vocabulary was covaried from the adjusted DTLA posttest scores the V/V group performed marginally better than the RT group. The WlSC Digit Span can be recalled using either a predominantly verbal or visual strategy. The paper-folding task requires a sophisticated level of imagery, object manipulation, and memorization. This pattern of gains suggests that V/V training strengthened the students' visualization skills such that they were better able to process and integrate certain types of visually mediated materials.
Strong experimental group effects were not seen on the two measures most sensitive to narrative text comprehension: the recall of main ideas and the answering of implicit open-ended questions. The lack of strong experimental group differences may be attributed to one of, or an interaction between, the four following explanations:
1. Both experimental groups were trained to summarize, the RT group as one of their four strategies, and the V/V group through picture and then word summaries. This may explain why there were no significant differences on recall--main ideas, as both groups may have gained in overall comprehension ability but through different routes.
2. Both experimental groups were assuredly engaged in more print exposure than the controls left in the classroom (both experimental groups made significant WRAT Word Recognition gains), and so lower level skills may also have been equivocally strengthened for both experimental groups.
3. Length of training may also have been a factor--with more training, the small differences may have increased. Even though this intervention program (27 sessions) was longer than the majority of interventions (most visual training lasts 1 to 2 sessions, and most RT training lasts 20 sessions [the mode and median; Rosenshine & Meister, 1994] ), in this study, more sessions may have resulted in above-threshold, or even nonlinear, gains. Duffy et al. (1987) and Meloth (1990) have demonstrated that it can take up to 16 weeks for statistically significant higher level metacognitive differences to emerge in poor readers.
4. In many training studies (e.g., Levin, 1973; Pressley, 1977; Sadoski, 1983) , students were reminded or instructed prior to testing to use their strategies. In an effort to keep the act of testing as close to the act of reading as possible, students in this study were not reminded to use their new strategies during posttesting.
Of these reasons, the first may be the closest to the true situation. If the ultimate goal was text comprehension, then increasing either the visual or the verbal route may be sufficient. Paivio's dual code theory (1971, 1989) allows for a further explication of this point. The dual code theory (Figure 1 ) posits that there are visual and verbal representational levels, within these two levels are associative links, and between the levels are referential links. Training in RT's four verbal strategies may have strengthened the associative links in the verbal level to a degree that matched the level of strengthening afforded by the V/V training to the visual associative links, as well as some of the verbal associative links, and the visual to verbal referential links. That is, RT's unitary effects may have equaled V/V's summative effects. In such a scenario, the gains on specific higher level reading comprehension measures (e.g., recall--main ideas and answering open-ended implicit questions) would look quite similar.
Future Research
One way to unravel how the levels, or codes, may be changing through intervention in future research would be through the study of individual differences. This study did not have sufficient power to unearth significant aptitude by treatment interactions should they exist (Cronbach & Snow, 1981 , recommended more than 200 participants). In future research, a poor reader's visual versus verbal cognitive profile should be assessed before training, and the weaker code should be identified. Two different training programs could be devised, one that targeted the weaker code's associative links only, and one that targeted the weaker code's associative, as well as the referential links. Mayer and Sims (1994) stressed that "meaningful learning involves more than building either a verbal or visual representation; the additional component is building referential conn~tlons between the two kinds of mental representation" (p. 400). In addition, research isolating and testing the efficacy of the various components in both of the strategy packages would be worthwhile.
Future studies should include an intervention group that receives a combination of strong verbal training, with lengthy visual waining. Because of resource limitations it was neither possible to fund more training conditions nor to include a treated control group to address a possible Hawthorne effect. I also recommend that future interventions for poor comprehenders last longer than 16 weeks, enlist classroom teacher support, seek less homogenous populations, and assess comprehension more frequently in a more microgenetic manner (beyond only pretests and posttests).
At this stage of research, it can be postulated that small group training in reading strategies enhances the performance of adequate decoders who are poor comprehenders on several key measures associated with text comprehension. Both the verbal and visual strategies were successful in enhancing students' word recognition and their answering of open-ended questions. A combination of the two strategies may be very powerful. In sum, the verbal strategies in RT appeared to aid that group in answering significantly more explicit, factual open-ended questions than both the control group and the V/V group. Recalling information from a text is an important component in comprehension, but the ability to create inferences is the hallmark of the most advanced form of text comprehension. The V/V group answered significantly more implicit, inferential open-ended questions than the control group, whereas the RT group answered only marginally more implicit questions than the control group.
